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Abstract 
A Business Engagement Web Tool for Coachella Valley 
by 
Laura I. Busolo 
The interrelationship between businesses and the surrounding population is an inevitable 
reality and key to their success. The two play an important role in the development of 
their surroundings.  Some of the businesses in Coachella Valley have participated in 
collaborative efforts with the Coachella Valley Economic Partnership (CVEP), to aid 
them in accessing their potential workforce, available in some of their specialized career 
academies. However, their current methods of easily accessing or finding the workforce 
have proved to be inefficient. To address this, Workforce Excellence, an arm of 
Coachella Valley Economic Partnership (CVEP), seeks to adopt spatially-enabled 
methods to improve its knowledge-base on the location of these academies. This will aid 
the affiliated businesses to connect with their potential workforce by utilizing the wealth 
of data currently in place. The business engagement web tool aims to reduce the gap 
between the academies and the businesses, to enable them to run queries and quick 
searches. Web GIS was implemented for this project using ESRI ArcGIS for Desktop, 
ArcGIS Online, and ArcGIS API for JavaScript. This was an improvement from the 
initial dependence on static information that was previously shared through CVEP’s 
website. 
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Chapter 1  – Introduction 
Knowledge of the location of places and things in context is fundamental to making 
informed decisions. According to Waldo Tobler, "everything is related to everything else, 
but near things are more related than distant things" (Tobler, 1970 p 236). This proposal 
documents the Web GIS solution for the businesses and the people of Coachella Valley. 
Coachella Valley Economic Partnership (CVEP) is an organization that seeks to engage 
the community in the region, and to improve economic partnerships. The current 
challenge is the lack of an organized career academy data access platform.  The client, 
Mr. David Robinson required a business engagement web tool that would enhance 
academy searches and queries.  The solution provided an information platform for 
businesses associated with CVEP that may want to engage the academies. A career 
academy is a personalized small learning community within a high school, selecting a 
subset of students and teachers for a two-, three-, or four-year span (Berkeley, n.d.). 
Academy students take career-themed courses in conjunction with required academic 
classes. Workforce Excellence steers the program and is designed to foster a work-based 
learning approach for the academies.  
The study area covered approximately 9500 square kilometers in Coachella Valley, a 
desert valley in Riverside County in southern California. The area includes three school 
districts: Desert Sands Unified School District, Palm Springs Unified School District, and 
Coachella Valley Unified School District. Figure 1-1 illustrates the study area in relation 
to California, as well as the cities that encompass the study area.  
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Figure 1-1: Coachella Valley academy cities covering the study area 
The ability to make queries and quick searches, based on the sector-specific criteria, 
required a GIS to show the spatial arrangement of related academies. This was in line 
with the valley’s Regional Plan for College and Career Readiness where business and 
education collaborate to develop, refine, and sustain career pathways for more than 
71,000 local students in the region’s public K-12 schools (Schniepp and McDonald, 
2015).    
1.1 Client 
Coachella Valley Economic Partnership (CVEP) was established in 1994 to facilitate 
economic partnerships in Coachella Valley. Following the national economic crisis in 
2009, the Coachella Valley Economic Blueprint was established as a market strategy to 
improve the region's long-term growth and prosperity. Mr. David Robinson worked for 
CVEP as the GIS Coordinator and was the point of contact for the project. Mr. Robinson 
worked as a liaison to the Business Engagement Committee and provided the required 
business and academies’ data to be used as the layers in the web tool to facilitate the 
database design process. He also helped define the scope of the project, as highlighted in 
section 1.3.2. During the project, OneFuture Coachella Valley was introduced as the 
organization that would be responsible for maintaining the application. OneFuture was 
established as a career pathways initiative under CVEP, to help all the students in the 
valley to graduate and prepare for college and their career. The client is responsible for 
future data updates that may be required for the web tool. 
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1.2 Problem Statement 
Clearly communicating the location of required phenomena can be challenging. 
Workforce Excellence has a wealth of data on business and the academies, but lacked an 
efficient method for disseminating academy information to the businesses to get them 
engaged with the program. The client traditionally relied on disparate data stored in 
shapefiles, as well as sharing static information through CVEP’s website or PowerPoint 
presentations with the businesses. The businesses were unaware of the academies’ 
locations in relation to their businesses, even if they aimed to engage and link up with the 
available workforce through the specialized and sector-specific academies. 
1.3 Proposed Solution 
This project proposed a GIS web tool to provide easy access to visual data to the 
businesses. A GIS could maximize spatial relationships between related institutions for a 
collaborative approach in improving the community in Coachella Valley. The solution 
aimed to provide a more efficient and rigorous web tool for the client and Coachella 
Valley businesses to aid in querying and locating sector-specific academies. The scope of 
the project was limited to the GIS tool for the businesses to search academies.  
GIS can relate otherwise disparate data in common space to reveal otherwise hidden 
relationships, patterns, and trends that may not be clear in spreadsheets or statistical 
packages, and create new information that can support informed decision making (Fu & 
Sun, 2011). The client needed an organized online search platform to make academy 
searches. The web tool would provide search and query functionalities, accessible 
through a web browser. The solution was developed using ESRI’s ArcGIS for Desktop, 
ArcGIS Online and the ArcGIS API for JavaScript. 
1.3.1 Goals and Objectives 
Community development was at the core of leveraging the benefits of this GIS to 
improve problem solving decisions.  The strategic goals of CVEP included: facilitating 
economic partnerships in Coachella Valley; promoting a diversified and year-round 
economy by facilitating programs that stimulate job creation; and graduating all students 
from high school prepared for college and career. CVEP aims to expand and enhance the 
local workforce. The primary objectives of the project were to: improve data organization 
and display; create a query tool that can be used to do academy searches; and access 
results in the map as well as in the form of a table report. 
The available data were currently shared as static information on the CVEP website, as 
well as some shapefiles that were stored in a database. The solution aimed to improve the 
organization of the data by creation and storage of data in a geodatabase. 
1.3.2 Scope 
The business engagement web tool allows the user to do academy searches and queries 
by their sectors. The scope of the project was limited to the GIS tool for businesses to 
make searches of the academies within the study area. This can ultimately facilitate the 
development of the tool for the academies. Three main components were required for the 
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implementation of this project: a database, a web map for the businesses and academies, 
and a GIS application. The database was used to organize and store the data as feature 
classes, before publishing the data online to be accessed as a hosted feature service. The 
hosted data were used to create the web map that was used for data access and 
visualization in the Web GIS. 
1.3.3 Methods 
Project implementation entailed gathering requirements, defining the project scope, and 
establishing a project timeline to guide the development of the application. Data were 
then provided by the client as shapefiles and map packages. Data clean-up was necessary 
because some of the academy sector descriptions were inconsistent.  
The database was developed as a file geodatabase, including data on academies, 
businesses, CVEP’s office locations, academy cities, Coachella Valley school districts, 
and business engagement. The client provided the data, fields, and descriptions to be used 
for the project.  Synthetic data were also created for the number of students available in 
each of the academies, as this was not readily available.  
The geodatabase was used to store all the academy and business data in an organized 
file. A database schema was established with domains specific to the academy sectors. 
Domains (for different academy sectors) were created to facilitate better selection of 
intended academies. A map was then created using ArcGIS Desktop 10.5 and feature 
templates for the academies, businesses, CVEP offices, NAICS 62 (Healthcare and Social 
Assistance), high schools, and related data.   
The web map was created after authoring the map on ArcGIS Desktop, with the data 
in the file geodatabase. Once the data were compiled and symbolized, the map was 
published as a feature service on CVEP’s ArcGIS Online organizational account. The 
service was then published with editing, updating, and querying capabilities, for future 
data updates by the client. The hosted feature service was then used to create a web map 
that would later be utilized in the application. The business engagement Web GIS 
application was created using ArcGIS API for JavaScript version 3.20 to facilitate easier 
searches for the businesses to make queries through the web. This would help filter out 
data that may not be required by specific business and help them focus on the academies 
they intend to engage. 
1.4 Audience 
This project report was developed for CVEP’s GIS Coordinator, Mr. David Robinson. 
Non-technical GIS reader may include the Workforce Excellence staff from CVEP.  
Technical readers may include other GIS professionals that may need to develop similar 
web applications, or acquire information on the same. 
1.5 Overview of the Rest of this Report 
The following chapters of this report detail the processes involved in the delivery of the 
business engagement web tool. Chapter 2 provides the background of the economic 
situation of Coachella Valley, the relationship between academies and their sectors, and 
Web GIS technology. Chapter 3 covers the functional and non-functional requirements of 
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the project and its components. Chapter 4 details the database design developed for the 
business engagement web tool, including the initial conceptual model, the logical model, 
and the data related methods undertaken. Chapter 5 details the project implementation 
process, from database creation to the development of the web tool. Chapter 6 highlights 
the results of the project, and the solution provided to locate the academies and display 
the query results in a table. Chapter 7 gives a summary of the implementation of the 
project requirements. It also includes recommendations for future work. 
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Chapter 2  – Background and Literature Review 
Development of Web GIS applications has revolutionized the use and impact of 
geographic data and their interactions with human activities. Web GIS has allowed 
interactive information on the web to be shared and utilized whenever needed, rather than 
just having access to static files. Chapter 2 provides the background of the economic 
situation in the Coachella Valley. It also introduces the relationship between sectors and 
career academies for the business engagement Web GIS applications.  
2.1 Career Academies 
Career academies prepare students in high school programs to transition to future 
employment without compromising preparation for college to further education or work. 
A career academy is an organized learning community that offers high school students a 
personalized learning environment that combines academic, career, and technical 
curricula around a career theme to enrich teaching and learning (Ferguson, 2014). In the 
United States, approximately 7,000 career academies have been implemented in high 
schools (Stern, Dayton, & Raby, 2010).  
Career academies were established as an enhanced approach to engage students’ 
performance and provide them with skills needed to help them transition to a career after 
high school (Kemple & Willner, 2008). Career academies are distinguished by three main 
features, especially where they serve low-income communities. These include the 
establishment of an academy or small learning activities in a school, combines academic 
and vocational curricula, and they establish connections and relationships with local 
employers to provide students with a range of work-based learning opportunities or 
internships. (Kemple, 2004). 
CVEP established the program to facilitate career academies within the Coachella 
Valley in various high schools. The California Technical Education (CTE) plan 
categorizes the career academies into fifteen industry that is prepared and submitted 
jointly by the community college and K-12 systems (Shulock, 2006). The academies in 
the project were divided into 13 sectors, among the 15 sectors outlined in the CTE plan. 
Coded domain values were created for the industries and their corresponding 
descriptions. Table 1 shows the list of industries used in the CVEP project.  
Table 1. CVEP Industries Academy Data library  
Code Value 
BCT Building and Construction Trades 
MSS Marketing, Sales, and Services 
AGR Agriculture and Natural Resources 
TRA Transportation 
ART Arts, Media, and Entertainment 
ENG Engineering and Architecture 
FSN Fashion and Interior Design 
HLT Health Science and Medical Technology 
AVI AVID (Advancement via Individual Determination) 
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INF Information and Communication Technologies 
PUB Public Services 
MAN Manufacturing and Product Development 
FIN Business and Finance 
NRG Energy, Environment, and Utilities 
EDU Education, Child Development, and Family Services 
HOS Hospitality, Tourism, and Recreation 
 
The AVID program was also included in the academies in the project. Advancement 
via Individual Determination (AVID) is a program focused on leadership, systems, 
instruction, and culture, that is designed to increase the student enrollments and their 
success in higher education and in their lives beyond high (Swansosn, 2016). Some of the 
academies in the different sectors included Education Pathway, Arts Institute, and 
Animal Science Pathway. A full list of career academies in different sectors are outlined 
in the table in Appendix B. There were 64 academies and 12 high schools in the study 
area. Some of the academies included Animal Science Pathway, Arts Institute, Design, 
Visual and Media Arts, Education Pathway, Digital Design & Production Academy, and 
Health Academy. 
2.2 Economic situation in Coachella Valley 
Coachella Valley is in Riverside County, in Southern California. The area of study 
included 12 cities, with evidence of high economic disparities between some of the 
locations. Recent population estimates by Esri (2017) indicated that the population of the 
study area was 391,559, with the highest population in Indio City, at 87,485. This was 
followed by Cathedral City with 53,434. Figure 2-1 illustrates the population of the cities 
covered in this project. The map’s symbols depict an increase in the size of the circles, 
with the population size. 
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Besides population, another important consideration is the rate of unemployment in 
the region. The 2017 unemployment rate projections were made by Esri, indicating 
higher unemployment rates in the cities to the south of the study area. Thermal City had 
the highest unemployment rate of 15.5%. Figure 2-2 below illustrates the unemployment 
rates in the region. 
 
 
 
 
 
 
Figure 2-1: Population of Cities in the Coachella Valley 
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The demographic characteristics of an area, as well as factors such as unemployment 
rates, influence the economy of a region. Increased population may have a positive effect, 
as it provides the labor force that may be required for an area. However, the increase in 
population may also be characteristic of a region’s unemployment situation. Some of the 
cities in the study area have a population that is not well-equipped, that is, have a lower 
human capital. According to CVEP (2016), Coachella ranked lowest in human capital, 
with 50% of the residents lacking a high school diploma, and only 5% had a college 
degree.  
According to California’s Employment Development Department, the following 
numbers are testament of the higher unemployment rate in some of the cities in the study 
area (State of California, 2017). These numbers are slightly higher than the overall 
unemployment rates of the state. Table 2 illustrates the unemployment rates of August 
2017 in some of the cities, based on the labor population instead of the general population 
in a broader sense.  
 
Figure 2-2: Unemployment Rates in the Coachella Valley  
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Table 2. Unemployment Rates (August 2017) of Major Cities in Coachella 
  Labor Employment Unemployment 
Area Name Force   Number Rate 
Coachella city 18,900 17,100 1,800 9.70% 
Desert Hot Springs city 11,300 10,500 800 7.50% 
Indio city 39,000 36,300 2,700 6.80% 
Rancho Mirage city 6,900 6,500 400 5.30% 
Cathedral city  25,400 24,100 1,300 5.10% 
Palm Springs city 22,200 21,100 1,100 5.10% 
Palm Desert city 23,600 22,600 1,100 4.50% 
Indian Wells city 1,800 1,700 100 4.50% 
La Quinta city 18,100 17,400 700 4.00% 
 
The labor force was determined by the Labor Market Information Division (LMID) 
which defines civilian labor force as the sum of civilian employment and unemployment. 
LMID also consider civilians to be of “age 16 years or older, not members of the Armed 
Services, and are not in institutions such as prisons, mental hospitals, or nursing homes” 
(LMID, 2017). 
The CVEP aims to improve the valley’s economy by the integration of communities, 
through the involvement of high school career academies. The relationship between the 
technology-driven global economy and the workforce is increasingly becoming 
interdependent, as said by Maroney, “Against the backdrop of a highly competitive, 
technology-driven global economy, the workplace has been transformed by three 
powerful trends: increasing employee diversity, the growing importance of knowledge 
work, and the changing employee employer relationship” (Maroney, 2005, p 3).  
Businesses recognize the need to evolve their strategies, in light of the market and 
population it serves, to fill in the talent gaps that may be lacking to bring in full-time 
employees, especially in a primarily poor population whose rates of college education 
may be significantly lower. These strategies, not excluding the adoption of technologies 
such as Web GIS, have a role in the community development of such areas. The 
introduction of career skills to high schools is one such strategy that majorly contributes 
to the skilled workforce and overall economic boost of the community.  
According to the Annual Coachella Valley Economic Report (2014), the impartation 
of skills was done through methods including internships, job shadows, mentorships, 
career explorations, workshops, and more. An example of this approach is in Coachella 
Valley where employers provide students with almost 25,000 hours of work-based 
learning experience annually. 
2.3 The relationship between sectors and academies 
Employment sectors and academies in the Coachella Valley are key components in the 
region and play important roles in CVEP’s career academy program. The businesses 
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provide opportunity, while the academies provide a potential workforce. There is a long-
term relationship between an educated workforce and the prosperity of a community, and 
the number of Coachella Valley residents with college degrees is a key indicator. In 2012, 
for example, there were 71,543 residents with college degrees in Coachella City, up from 
67,893 in 2011. The following sections will further expound on the relationship between 
sectors and career academies. 
Graduation rates varied across the three school districts in the valley, including Palm 
Springs Unified School District (PSUSD), Desert Sands Unified School District 
(DSUSD), and Coachella Valley Unified School District (CVUSD). The rate of high 
school graduations was reported to be significantly higher for career academy students, 
than regular high school students, at 98% and 82% respectively in the class of 2013 
(Thorton, 2014). It is therefore necessary to leverage the trades/skills acquired by the 
academy students of an area, to explore the market’s workforce. Figure 2-3 illustrates the 
graduation rates in the three school districts based on the data from Thorton (2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-3: Desert Schools’ Graduation Rates 
As recorded in the Desert Sun (April 28, 2014), data from California’s Department 
of Education indicated a decline in the rate of graduations in some of Coachella Valley 
school districts. The three school districts evaluated included Palm Springs Unified 
School District (PSUSD), Desert Sand Unified School District (DSUSD), and Coachella 
Valley Unified School District (CVUSD). 
The career academies are considered to be small learning communities that prepare 
students using various career themes such as health care, business and finance, 
communication, transportation, and technology (Stern et al., 2010). The career themes are 
an element in the society as different businesses practice different activities, that may 
group them in a specific sector. 
After several years of the establishment of career academy programs, they are 
considered to be a highly effective strategy for preparing students for the future (Stern et 
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al., 2010). CVEP’s career academy program aims to fill in this workforce gap for the 
businesses. The need to identify the location of these academies led to the need for an 
interactive Web GIS platform. 
With ever-increasing human resource and in turn, workforce needs, businesses 
realize the need to strategize and evaluate their mode of operations and relationship in 
acquiring skilled labor. In exploring these solutions, flexibility in work experience 
required by the workforce is a key factor to consider (Maroney, 2005). 
Career academy students may end up having better chances in the labor force due to 
the acquired skill-set. Academies produced salary gains that averaged 11 percent (or 
$2,088) more per year for academy group members than for individuals in the non-
Academy group (Kemple, 2004-2008). These labor market impacts were concentrated 
among young men. Career academies indicate a higher percentage of young people living 
independently with children and a spouse or partner. Young men also experienced 
positive impacts on marriage and being custodial parents (Stern et al., 2010).   
As career academies aim to enable more students to achieve high academic standards 
and a go to college, they also strive to provide academic preparation for the students. 
There is a need for better understanding of subjects and preparation for the labor markets. 
An educated society plays an important role to the overall success and effects to the 
economy of a region. 
2.4 Web GIS Technology 
GIS has been used increasingly across various industries and the increasing dependency 
of information on the internet has also played a role in its application on the web. The 
core of GIS technology is the use of spatial information regarding people and things and 
establishing relationships between them.  Since the Business Engagement Web Tool is a 
web-based solution, it is important to expound on Web GIS.  
In 1990, Tim Berners-Lee played a critical role in the evolution of communication 
over the internet. He invented the Hypertext Transfer Protocol (HTTP), and the Uniform 
Resource Locator (URL), while trying to share documents with his colleagues. He is 
known as the “father of the web” as he developed the World Wide Web. The World Wide 
Web is “a system of interlinked hypertext documents and programs that can be accessed 
via the Internet primarily using HTTP” (Fu & Sun, 2011, p 4) . 
Web GIS has evolved considerably from its inception in 1993 by the Xerox 
Corporation Palo Alto Research Center (PARC). They developed a map viewer to extract 
interactive information on the web (Fu, 2016). The use of the map viewer on the web 
created an avenue for growth of the technology, enabling users to access information 
concerning their systems on the web. The web has improved access to information and 
communication, changing the role of computers from their former sole use for calculation 
(Fu & Sun, 2011). 
“Web GIS is any GIS that uses Web technology to communicate between 
components” (Fu & Sun, 2011, p13). Besides location, the uniqueness of the technology, 
particularly with its adoption to online applications is that it leverages information from 
other related phenomena through overlays. According to Fu, “Web GIS is a type of 
distributed information system” (Fu & Sun, 2011, p 13). 
The search for the ideal location of educational facilities can be optimized using 
maps, as is seen in various industries such as banking, education, utilities, businesses 
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among others. Some of the areas that have implemented the use of Web GIS for better 
decision making include: Miami Dade, Florida and Atlanta Georgia EMC 
(ZoomProspector, 2014). Web GIS has been implemented at various administrative levels 
such as city, county, state, and region, by GIS planning using a tool called Zoom 
Prospector. 
There have been many GIS-based web applications that utilize geographic 
information in businesses as well as schools. One such application was an innovation for 
a GIS-based search engine utilizing real time advertising, where the system correlates a 
business and its related information to limit its results to user-defined criteria (Romito & 
Urian, 2002). A search engine is defined as “computer software used to search data (as 
text, graphic, sound, coordinate, or a database) for specified information” (Romito & 
Urian, 2002, p 1). 
In other instances, maps have been recognized for their role in providing insight into 
spatial patterns and relationships, and their use on the web greatly increases its impact 
(Kraak, 2004). The use of web-based GIS applications enables a more robust and 
interactive experience for the user, with no need for prior GIS skills, as it only requires 
the user to be conversant with the interactions of a browser. Web GIS is essential in 
providing the link between phenomena by removing any distance constraints. A web atlas 
for Highland was implemented by Clifford Okembo (2012) for a library in the City of 
Highland, CA, to educate people on environmental planning. He created a web 
application using ESRI’s ArcGIS suite for Desktop, Server, and ArcGIS API for 
JavaScript to communicate various environmental matters to the public. 
Another GIS web application atlas of environmental justice was developed by Joseph 
Munyao (2014) using ArcGIS API for JavaScript, observing the effectiveness of the 
integration of GIS and web technologies in exploring spatial interactions between people 
and their geographic context. Unlike the two implementations of Web GIS above, another 
method was demonstrated by Amanda Hutsel (2012) in an application developed using 
ArcGIS API for Flex, enabling the user to easily view, query, and add to the records in 
the geodatabase for the Economic Department of Highland, California. 
2.5 Summary 
Chapter 2 discussed the economic situation of the Coachella Valley, considering matters 
such as the population’s demographics and unemployment rate. The chapter also 
explored the relationship between career academies and businesses, as well as the 
importance of academies and their potential impact on the economy. The impact of career 
academies to the education system is evidently positive compared to the other regular 
high school curricula, as it prepares the students for the labor force. The chapter 
establishes these relationships and finally provides a background on the World Wide Web 
and Web GIS technology. 
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Chapter 3  – Systems Analysis and Design 
Chapter 3 describes the system’s design. Understanding the problem, business and user 
requirements are fundamental to the success of a project. Section 3.1 describes the 
preliminary understanding of the problem that led to the need for the system. Section 3.2 
outlines the requirements of the system. Section 3.3 highlights the system design and the 
components of the web tool. A plan was developed to guide the development of the 
system. Section 3.4 gives a snapshot of the project plan. 
3.1 Problem Statement 
Workforce Excellence has a wealth of data on business and the academies, but lacks an 
efficient information tool for the businesses. The client traditionally relied on disparate 
data stored in shapefiles, as well as sharing PowerPoint presentations with the businesses. 
The businesses are unaware of where these specific academies are in relation to their 
businesses, even if they aim to engage and link up with the available workforce, through 
the specialized academies sectors. 
3.2 Requirements Analysis 
The collection of information or project requirements in the initial phase of a project 
played a fundamental role in understanding the client’s expectations. The requirements of 
the system are divided into functional requirements and non-functional requirements, 
based on what and how they coordinate with the system. This was done through 
communication with the client in calls, emails, and face-to-face meetings. The following 
describes the requirements for the proposed Business Engagement Web tool. 
3.2.1 Functional Requirements 
Functional requirements describe the required capabilities of the web tool, including: 
searching academies and businesses (by name attributes), locating the user, querying 
academy sector attributes, and printing out the results in a table. The functional 
requirements are listed in Table 3 below. 
Table 3. The Business Engagement Web Tool Functional Requirements  
Requirement Description 
User access control This will only be available on the ArcGIS Online 
account, where data updates may need to be done 
by the client. The client will have read/write 
access to the hosted data; they will be able to 
view, edit and/or delete data related to the 
system. 
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Requirement Description 
Search attributes/academy by name The search box allows the user to start typing the 
name of an academy and suggestions are 
provided in the search box, for easier selection of 
the attribute being searched. 
Locate User Once the user clicks on the locate button, the map 
zooms to the area of the user. 
Query attributes (academies) by 
sector 
The system shall allow the user to select 
academies of interest, to query, from a list of 
academy sectors; to query academy sectors 
Print results Once a query on an academy has been executed, 
the user will visualize it and have the option to 
print the results as a PDF table. 
 
The user access control is a measure of data security and control, by giving different 
levels of user rights to the data. This will only be available on the ArcGIS Online 
account, where data updates can be done by the client. The client, Mr. Robinson, will be 
the main administrator to the overall system and will have read/write access, meaning he 
will be able to view, edit, and/or delete data related to the system. Other users will have 
user access based on those administered to them through the web GIS application. 
However, the business engagement web tool will not have direct interaction with the 
ArcGIS Online login information. 
The search attributes requirement (academy) enables the user to make searches of the 
academies by the name. The search box allows the user to start typing the name of an 
academy and suggestions are provided in the search box for easier selection of the 
attribute being searched. Once an academy has been selected, the application highlights 
and zooms to the selected academy on the mapping interface. The same feature is 
available for searches by business name. The user can also search based on an address to 
display the area of the address that has been searched.   
The web tool should allow the user to select the locate button and have the map 
zoom to the area of the user. This enables the user to visualize the academies or 
businesses within their environs on the map interface. The web tool should also allow the 
user to make queries by academy sector(s). The system allows the user to select 
academies of interest queried from a list of academy sectors. The web tool should have a 
mapping interface as well as the list from which the user can select their queries. The user 
can select one or more academy sectors to query from the list. Once a sector has been 
selected, the application should display query results on the map, and on a table. 
The web tool should allow the user to print the academy query results on the table. 
Once a query on an academy sector(s) has been executed, the user has the option to print 
17 
the results as a PDF. There shall be a Print Academy Results button that will enable this 
operation. 
3.2.2 Non- Functional Requirements 
The non-functional requirements are related to system usability and operation. The 
requirements include system availability, browser compatibility, and system accuracy as 
described in Table 4. 
Table 4. The Business Engagement Web Tool Non-Functional Requirements  
Requirement Description 
System accessibility The proposed system will be available where 
there’s efficient/working internet access by the 
user, as well as a functional ArcGIS online 
account that will host the data. 
Browser compatibility The web based application shall be supported by 
the following web browsers: Google Chrome 
(version 53.0 or higher), Mozilla Firefox 
(version 45 or higher) and, Internet Explorer 
(version 9.0 or higher). 
System accuracy The proposed system will provide accurate 
information based on the data 
provided/available for both the businesses and 
the academies. 
 
The web tool should be available where there is efficient/working internet access, as 
well as a functional ArcGIS Online account that hosts the data, and is maintained by the 
client. The preferred browser is Google Chrome. However, the application needed to be 
also supported by the following web browsers: Google Chrome (version 53.0 or higher), 
Mozilla Firefox (version 45 or higher) and, Internet Explorer (version 9.0 or higher). The 
web tool provides accurate information based on the data provided by the client, available 
for both the businesses and the academies. 
3.2.3 System interface requirements 
The proposed solution requires a map interface, because the results will largely be 
acquired from the data/feature service. The application data need editing capabilities such 
as create, edit, query, and delete to be consumed online for future updates by the client. 
The application supports ArcGIS map viewer for the online map. The application also 
depends on the ArcGIS suite with hosted data on the client’s ArcGIS Online account, as 
well as hosted libraries for the ArcGIS API for JavaScript. 
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3.2.4  Communication requirements 
The business engagement web tool will be accessed online by the client/users.  Since the 
current mode of communication was more manual (using PowerPoint presentations, or 
just visualization of all the data on a map), the system aims to improve efficiency and 
access of information online. The client currently has access to CVEP’s ArcGIS Online 
account; hence it is entirely web-based through a web browser (preferably Google 
Chrome or Mozilla Firefox). The data were first organized and published as a service to 
the organization’s cloud service, where the data are consumed in the web tool based on 
the published feature service. The primary GIS user will be the client, Mr. David 
Robinson. 
3.2.5 Hardware and software requirements 
The developed solution is web-based and thus requires a web browser. The recommended 
web browsers are: Google Chrome (version 53.0 or higher), Mozilla Firefox (version 45 
or higher) or Internet Explorer (version 9.0 or higher). The development of the 
application incorporated the use of the following software: ArcGIS Desktop 10.5, 
ArcGIS Online, ArcGIS API for JavaScript, and Google Chrome browser (version 58.0). 
The system requires a minimum of 2 GB memory/RAM for maximum efficiency. 
3.3 System Design 
The major components for the CVEP’s business engagement web tool are a database, a 
web map, and the web tool. Figure 3-1 illustrates the application’s system components 
and architecture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-1: The application components and architecture 
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The web map was designed to view the academies, high schools, cities, and school 
districts upon toggling of the LayerList widget. Pop-ups were configured in the web map 
to emphasize the name and other details of the academies. Other design aspects of the 
web map included the basemap. This choice of the topographic web map was considered 
after a discussion with the client. The system interface design was designed and refined 
in the implementation phase of the project. The user required a text container, and the 
academy query sectors. These components were designed to accommodate all the 
required features of the web GIS application. A tool tip was added to the query academy 
scroll pane, to guide the users on the process.  
The database was developed using ArcGIS Desktop 10.5 and will be delivered as a 
file geodatabase. The file geodatabase included an organized collection of files in a folder 
on disk to manage Coachella Valley’s business and academy data as part of the final 
deliverables.  The system developer developed the database schema. The client’s role 
involved providing required data, fields, and descriptions to be used in the maps.  These 
data needed to be stored in the file geodatabase in the first phase, as it was the source 
when creating the web maps and data queried using the tool. 
The web map was developed using the data from the file geodatabase. Once the data 
were compiled and symbolized appropriately, they were published as a hosted feature 
service on CVEP’s ArcGIS Online organizational account. The service was then used to 
create the web map.  
The query tool was developed to make easier searches for business-specific results. 
The focus of the project involved developing a web tool to make academy searches. The 
business would like to know where the academies are located and these academies vary 
in sectors, such as: Agriculture and Natural Resources, Arts, Media and Entertainment, 
Business and Finance, Energy, Environment and Utilities, Health Science and Medical 
Technology, and Transportation. The results of the queries can also be exported as a 
printable table. 
The business engagement web tool was developed using ArcGIS API for JavaScript 
3.20. This utilizes the three core technologies of World Wide Web content production: 
HyperText Markup Language (HTML), JavaScript, and Cascading Style Sheets (CSS) for 
styling the application. The data were organized in a file geodatabase and published to 
ArcGIS Online as a hosted feature service via the internet. The service was then accessed 
through the internet and the client’s web server, that processes the web application, 
allowing the user to view it through a browser. 
3.4 Project Plan 
The development of a successful project relies on the establishment of defined steps in a 
schedule/plan. Table 5 illustrates the initial project plan, indicating the major components 
and tasks of the project. 
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Table 5. The Initial Project Plan  
Component Phase/Task 
Labor 
Hours 
Month 
 
1. Plan 17.6 0.1 
 
1.1 Analyze Requirements 17.6 0.1 
Database (of the 
academies & 
businesses) 
2. Geodatabase Design and 
Development 
114.4 0.65 
2.1. Data Acquisition (provide clean, 
up-to-date, georeferenced data)   
2.2 Database schema development 88 0.5 
2.3 Data clean-up (if any) and 
verification 
26.4 0.15 
Maps 
3. Web Map Development 167.2 0.95 
3.1 Author the maps on ArcGIS 
Desktop 
88 0.5 
3.2. Create feature templates for the 
symbols 
35.2 0.2 
3.3 Publish service to CVEP's 
ArcGIS Online Account  
44 0.25 
Web Tool 
4. Query Tool Development 413.6 2.35 
4.1 Research and development 132 0.75 
4.2 Tool development 176 1 
43.3 PDF Form report capability 44 0.25 
 Unknowns 61.6 0.35 
Online Forms 
5. Creation of Online forms 132 0.75 
5.1 Form content development and 
design 
44 0.25 
5.2 Link form to the service 44 0.25 
Unknown processes 44 0.25 
 
6. Deploy 52.8 0.3 
6.1 Test 17.6 0.1 
6.2 Review 17.6 0.1 
6.3 Final implementation 17.6 0.1 
 
 
897.6 5.1 
 
The initial project plan was developed with scarce knowledge of some of the tasks 
that would be executed in the business engagement application development. Further 
research and communication with the client provided a better understanding of the 
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components required for successful completion of the project. The following sections 
give a description of the project’s execution phases. 
3.4.1 Planning Phase 
The planning phase involved calls, emails, and meetings with the client to gain an 
understanding of the requirements for the project. This included defining a scope and 
understanding the expected outcome by the client. It also involved understanding the role 
of CVEP, as well as the academies, and the project’s basis of having them grouped as 
academy sectors. 
3.4.2 Implementation Phase 
The implementation phase involved database development, creating the web map, as well 
as the business engagement web tool.  
Geodatabase design and development involved data clean-up and development of a 
database schema for the project. It also constituted creation of domains for academy 
sectors and school districts, for better data management and ease of future updates by the 
client. The file geodatabase was created in ArcGIS 10.5. This phase involved conversion 
of the data from shapefiles to feature classes, as well as organization of the same into 
feature datasets. 
Once the data were organized, feature templates were created and the data were 
published as a hosted feature service on ArcGIS Online. The service was then used to 
create a web map that would be used in the web application. 
The query tool was developed using ArcGIS API for JavaScript 3.20. It constituted 
having the mapping interface, the search widget, locate user, a list of the layers as well as 
building the defined academy sector queries. Online forms to involve the businesses in 
the project were to be created initially. However, during development, this task was no 
longer necessary, as the client verified that it would be created and plugged into the 
application through a link. 
3.4.3 Deployment Phase 
This phase involved testing the application against the defined requirements, and 
migration of the database and code to the client. It will also involve migrating the hosted 
feature service from the University of Redlands’ ArcGIS Online account, to CVEP’s 
organizational account.  
3.5 Summary 
Chapter 3 outlined the problem being solved by development of the web tool, breaking 
down the functional, non-functional, communication and system requirements. The 
chapter also covered the project’s system design and flow of operations. Lastly, it 
described the entire process of the execution of the project, from the onset of planning 
and interactions with the client, to implementation and deployment of the business 
engagement web tool. 
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Chapter 4  – Database Design 
Databases are the foundation for data organization, dissemination and use within a GIS 
system. This chapter describes the database design that was implemented for the business 
engagement web tool. Section 4.1 captures details about the conceptual data model, with 
the elements and their relationships. Section 4.2 then describes the project’s 
transformation of the conceptual to the logical data model. Thirdly, Section 4.3 
introduces the data sources for the project data, and the data cleaning and preparation 
process is discussed in Section 4.4. Lastly, Section 4.5 gives a summary of the database 
design process. Database design laid a foundation to how the data was accessed in the 
web map, as well as the web tool. Academy information was important, to enable the 
businesses to identify the locations of the academy sectors of interest. This chapter also 
defines other data related concepts for the project, such as: the data sources and data 
scrubbing and loading.  
4.1 Conceptual Data Model 
Relationships between different entities to be used in a project constituted the conceptual 
data model. This was established during the inception phase of the project. It involved 
identifying the actual layers that were used for the project, defining the relationships as 
needed to develop the web tool, as well as the attributes that were required for the same. 
The entities used were academy, high school, school district, and city, that were later 
used in the logical model. Figure 4-1 displays the conceptual entities for the project, and 
their relationships. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4-1: Conceptual data model 
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The high school entity housed the academy. One or more academies resided in a high 
school. This led to the creation of a one-to-many relationship class between the high 
school and the academy, to leverage the shared addresses from the high school. On the 
other hand, an academy only existed in one high school. One or more high schools also 
existed within a school district entity. This was subsequently the case for the academy 
entity in the school district. Lastly, a city entity was in either one or more school districts, 
and a school district had one or more cities. The development of the conceptual model 
influenced that of the logical model. 
4.2 Logical Data Model 
The logical data model provided a structure of the actual file geodatabase used for the 
project. The model further defined the entities, attributes, and relationships between the 
features under the area of study. This was established after engaging the client on the 
requirements of the project. It helped further define the model from the conceptual model 
above. Some entities identified in the earlier phase of the conceptual data model were 
updated to a simplified data model that addressed the client’s primary need for addressing 
location and academy queries to the user. The logical data model was updated multiple 
times, as there was a need to design the geodatabase to meet the client requirements for 
the application. This process of updating the model was flexible as the geodatabase was 
developed in ArcGIS Desktop. The geodatabase was used to organize the data locally and 
later publish the data as a hosted feature service on ArcGIS Online.  
Figure 4-2 illustrates the general logical data model for the project, including the 
attributes and relationships. 
The attributes for the features included location as well as descriptions of the feature. 
Since an academy can only reside in the high school, the addresses displayed in both the 
academy table and the high school table, were similar. This availed the need to create a 
one-to-many relationship class between the academies and the high schools, to access 
address information from the latter. Table 6 below further describes the feature classes 
used for the web tool. 
Figure 4-2: Logical data model 
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Table 6. CVEP Geodatabase Datasets and Descriptions 
Dataset Feature Class Description 
Education Academies An institution of learning that 
has been developed to run 
specialized career programs at 
the high school level. 
Contains academy name, 
associated sector, its 
description, the high school it 
resides in, and number of 
students in the academy. 
Academies Cities Contains the location and 
name of the Coachella Valley 
cities that are part of the study 
area. 
High Schools The high schools contain 
name and address 
information. 
School Districts This feature contains the 
location and name of the three 
school districts within which 
the area covers. These 
include: Desert Sands 
Unified, Palm Springs, and 
Coachella Valley School 
Districts. 
4.3 Data Sources 
Data and information for the project was provided by the client, Mr. Robinson, in form of 
ESRI Shapefiles and related details in PowerPoint presentations, as well as a map 
package. The map package data was in North American Datum (NAD) 1983 State Plane 
California (CA) Zone 6 coordinate system. This was provided through a shared folder on 
google drive. This data was then downloaded and organized in a file geodatabase.  
4.4 Data Scrubbing and Loading 
Data required for any GIS use is seldom in the required format for use in an application. 
One may need to make edits or use some aspects of the data while omitting others based 
on the requirement of the project/application. The client provided data in Excel 
spreadsheets, as well as shapefile formats for Coachella Valley academies, businesses, 
CVEP offices, High schools, and school districts. The shapefiles listed above were 
verified and edited for any redundancies for the overall database design. 
The following steps describe the procedures taken for data scrubbing and loading.  
First, the geodatabase was created to store and organize the data. This step constituted 
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creating a data repository for the data of interest to the application. It was done in ArcGIS 
Desktop 10.5. The shapefiles were then loaded in the geodatabase after conversion into 
feature classes. These feature classes were projected to Lambert Conformal Conic, 
according to some of the client’s data. Domains were also created for the three school 
districts in Coachella valley, and state names.  
Secondly, three feature datasets were created to organize the data the client’s data 
according to the features: Business, Education, and Scholarship Recipients. Of the three, 
only two were necessary for development of the web tool. Figure 4-3 illustrates the 
feature datasets as developed in the file geodatabase. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4-3: Project datasets 
After the feature datasets were created, the database was normalized. Database 
normalization reduces redundancy and increases data integrity. There was a need to edit 
the addresses that appeared in both academies and Coachella Valley high schools. Since 
the academies reside in the high schools, there was need to remove the address field from 
the academies, and create a relationship class between the academies’ feature class to the 
high schools.  
Synthetic data also had to be created for the number of students in an academy. This was 
due to the inaccessibility of the data at the time of development. This information would 
be a necessary component in the analysis and visualization of information in CVEP’s 
Business engagement web tool. Table 7 illustrates some of the data from the ART sector- 
academies feature class, with synthetic data for the number of students in an academy. 
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Table 7. A Sample of the Academy Data- Art’s Sector  
ACADEMY 
NUMBER 
OF 
STUDENTS SECTOR 
SUB-SECTOR 
DESCRIPTION 
HIGH 
SCHOOL 
DATA Academy 6 ART 
Design, Visual, 
and Media Arts 
Cathedral City 
High School 
Digital Design & 
Production 
Academy 7 ART 
Design, Visual, 
and Media Arts 
Coachella 
Valley High 
School 
Digital Design & 
Production 
Academy 8 ART 
Production & 
Managerial Arts 
Coachella 
Valley High 
School 
Design, Visual 
and Media Arts 21 ART 
Design, Visual, 
and Media Arts 
Desert Hot 
Springs High 
School 
AME Academy- 
(Performing 
Arts) 7 ART Performing Arts 
Desert Mirage 
High School 
AME Academy- 
(Production & 
Mgt Arts) 6 ART 
Production & 
Managerial Arts 
Desert Mirage 
High School 
Arts Institute 20 ART Arts 
Palm Springs 
High School 
Performing Arts 
Academy 6 ART Performing Arts 
Rancho 
Mirage High 
School 
4.5 Summary 
The project involved development of a web based tool, that uses hosted data from 
ArcGIS Online. The database design process was equally important as it laid the 
foundation for how the data related to each other, and displayed on the map. The file 
geodatabase on ArcGIS Desktop was used to store data and author the map that was 
published. It will also be used later by the client to make any data updates through the 
project’s geodatabase. 
 Seven feature classes were organized in the geodatabase. However, the 
application required only four of the feature classes for the project are the: academies, 
high schools, cities, and school districts. Data scrubbing included editing some academy 
sector descriptions to a uniform standard, as well as checking some address 
misrepresentations. This chapter also described the creation of synthetic data for the 
number of students in an academy. It also constitutes the creation of   16 domains for the 
industry sectors, 3 school districts, and the states in the United States. This was done to 
ensure that data had a more efficient and uniform manner of representation, avoiding 
misrepresentation of the same attributes in future updates. 
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Chapter 5  – Implementation 
The database design and data organization for the business engagement web tool was 
followed by the implementation of the solution. The application was developed from data 
scrubbing, publishing a hosted feature service, and finally the development of the web 
application. The application consisted of three files, that is, a Hypertext Markup 
Language (HTML) file, a JavaScript file, and a Cascading Style Sheet (CSS). These three 
files were compiled to develop the application, and are further discussed in detail, in this 
chapter. 
5.1 Publishing the Hosted Feature Service 
This was an important part of the application, as it constituted the data that were used to 
acquire information in the web application. The data were compiled and organized in 
ArcGIS Desktop, published as a feature service to ArcGIS Online, and later used in the 
application that was developed using the ArcGIS API for JavaScript. The data included 
academies, academy cities, high schools, and school districts. The feature service was 
used to create a web map for the application. The application leveraged the web map and 
its elements such as configurable pop-ups, to access information. 
The data were organized in feature datasets in the file geodatabase before publishing 
to ArcGIS Online, as discussed in Chapter 4. Once the data were organized and cleaned, 
they were published as an editable feature service with query capabilities. The 
capabilities were selected based on the nature of the application. These included create, 
query, and update capabilities. The update capability enabled adding career academies 
that may be established in future to the data used in the application. 
5.2 Developing the Web Application   
The application consisted of the map interface, the top container, and the left pane. The 
web application was developed using ArcGIS API for JavaScript. The technologies 
incorporated in web development were HTML, JavaScript, CSS, and the Dojo Toolkit. 
HTML was used to define elements and structure of the application. JavaScript was used 
to define different functions of the application, while CSS was used to handle the style of 
the web application. The components on the left pane required a way to handle the 
content displayed. The Dojo Toolkit was used to implement an accordion container on 
the left pane of the application. 
The map interface of the application contained the web map, which was important 
for viewing the career academy and high school locations in Coachella Valley. The top 
pane contained the texts that provide a title of the application. The left pane was 
implemented using three accordion panes. It contained a section that provided project 
information at the top of the left pane, an interactive layer list where the user can toggle 
the layers on or off, and a scrolling pane containing a list of the academy sectors and 
AVID program in the application, for career academy searches. Figure 5-1 provides a 
graphic illustration of the layout of the application. 
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Figure 5-1: Graphic layout of the application 
The application enables the user to select one or more career academy sectors to 
search. A tool tip was added to provide information to the user on a mouse hover over the 
search academy scrolling pane. A tool tip displays information that guides the user on 
what to do to query the sectors. Under the list of academy sectors are two buttons for the 
query. One is for getting the results of query(s) selected, and the other is for printing the 
results in a table. At the core of developing the business engagement application is Esri’s 
ArcGIS API for JavaScript 3.20.  Some of Esri’s code samples from their online platform 
were also instrumental in assisting in the development. The following sections will 
describe the different elements used in developing the web application.  
5.2.1 Application Layout 
The application was organized into sections to enable the user to utilize the functions 
required for the application. The graphic layout of the application can be divided into 
three sections, that is the top container, the left pane, and the map viewer. Figure 5-1 
provides a graphic illustration of the layout of the application. 
Information about the web application, various tools, and functions are located on 
the left pane of the graphic. OneFuture’s logo and the three school districts were added to 
the application layout. These include Coachella Valley, Palm Springs, and Desert Sands 
Unified School District logos that were added to the pane for context as required by the 
client. The logos were implemented using image classes that were linked to the image 
sources as URLs in the HTML. The images were organized in <div> elements inside the 
top container. 
5.2.2 Map Viewer 
The center of the web application contained the map viewer interface. This is where the 
map with data on career academies, high schools, and other related data are displayed. 
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The map viewer contained standard out-of-the box web map viewer widgets and 
functionalities such as panning the map to view, zooming in/out, the search widget, a 
basemap toggle, as well as a “locate me” button. The map viewer was developed using 
ArcGIS API for JavaScript. The topographic basemap displayed was from Esri’s ArcGIS 
Online. The basemap was chosen according to the client’s request. This was defined 
using the basemap class and basemap toggle widget from the ArcGIS API for JavaScript. 
A click on the basemap toggle triggers the satellite basemap option and switches the 
display on the map viewer. Figure 5-2 shows the map interface of the business 
engagement web tool. 
The application components were configured using HTML, JavaScript code, and 
CSS. The JavaScript code was used to define the widgets in the web page. The HTML 
code was used to create <div> elements that would hold the widgets in the web page, 
while the CSS file handled the styling and location of the widgets on the map interface. 
The search function was developed using the Search widget from the ArcGIS API 
for JavaScript. The widget has an auto-hide function that can expand to display more 
search options. The user required two options to search using the academy attribute as 
well as the address. The Search widget was configured by address option used Esri’s 
World Geocoder service to enable users to search by address. The Search widget auto-
populates a list of six suggestions to choose from. The Geocoder was limited to the study 
area of Coachella Valley to limit the need for an unnecessary load that may not be used, 
as the application was required for the Coachella Valley only. This was done by defining 
the extent of the map by the searchExtent option. The search by address option zooms to 
the location with the corresponding address in the map viewer.  Figure 5-3 shows the 
search widget providing suggestions when the user starts to type keywords to search. 
Figure 5-2: Map viewer region of the web tool 
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The Search widget was also configured to search for locations within the map as well 
as academy name attributes. The extent for the search was defined as the initial extent 
that the map covers. The widget was developed by pushing the academy layer to be used 
for searching, and defining the output fields to be displayed. The fields included 'NAME', 
'No_of_students', 'Industry', 'Descr', and 'District'. These fields were displayed using 
readable aliases for the user, such as “Academy”, “Number of Students”, and “Sector”.  
Another fundamental component of the map viewer is the “locate me” button. This 
was developed using the LocateButton class from the API reference. The button was 
necessary to enable the user to view the career academies in relation to their location. 
Once the user clicks on the button, the map zooms to the area where the user is located.  
5.2.3 Left Pane 
The left pane contains three accordion panes that include the project information, the 
layers, and the search academies query. The content on the left pane of the application 
has a layer list, the query list, and a section providing additional information on the 
business engagement web tool where a paragraph provides information on what the 
application provides to the user. The left pane holds most of the web tool’s functionality 
required by the client.  
The text information on the top provides more information on the application and 
how it can explore it for possible engagement. A <div> element was first used to define 
the area that will contain the paragraph. The element was then organized in an accordion 
pane. The second accordion pane contained the layers of the web map displayed on the 
map viewer. It was developed using the LayerList widget to toggle the visibility of the 
layers from ArcGIS Online. The layer list provided the user with capabilities to manage 
the layers they would prefer to appear on the map. This is done by toggling the check 
boxes on or off.  The scroll pane provided a list of career academy sectors from which the 
user can select from. 
The left region was implemented using the Dojo library for the accordion container 
to hold the components on the left pane and three individual accordion panes for each 
component. The accordion container was created inside a left pane, and each accordion 
Figure 5-3: Search widget operations 
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pane contained a div element for each of the three components. Figure 5-4 illustrates the 
different components of the left content pane, including the Project Information (top-left), 
Layer list (middle), Search career academies (bottom-left). 
The sector list provides a way to filter the career academies by the sectors allocated 
to them. The “Search Career Academies” accordion contained the main function of the 
application that aided the user to search for specific sector academies.  The career 
academies’ query was implemented using the Query and QueryTask classes from the 
ArcGIS API for JavaScript. A function was defined to query the academy service hosted 
in ArcGIS Online and retrieve data from the Industry field that defines the different 
sectors of the academies. Once the data were retrieved from the query, the results are 
translated from the codes used to create the domains of the academy sectors. A data 
library in form of a dictionary was defined to translate the codes to their corresponding 
values and populate the scroll pane of the accordion pane.  
The AVID program was also included in the career academy project. AVID is a 
program that provides research-based strategies and curriculum to educational 
institutions, including secondary education. The academies’ data constitute 13 career 
sectors that were attributed to California’s Department of Education. The AVID program 
is mostly applied where students are underrepresented in higher education. The Search 
Academies query involved a series of steps. Figure 5-5 presents a flow chart of the logic.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5-5: Query Academies workflow 
Figure 5-4: Components of the left pane 
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The Search Academies query was developed to enable the user to find career 
academies by their sectors. The scroll pane contains a list of the academies from the 
academy layer. Once the user selects academy sectors, clicking the Search Academies 
button triggers a query action to the academy layer. Once the layer has been queried, 
coded values are retrieved from the industry field, and matched to the corresponding 
value in the data library created in the screen. The results are appended to a grid table that 
pops up from the bottom of the map viewer in a <div> element. The items displayed in 
the table were defined using the outFields option and linked to the query results. The user 
then chooses to print the results acquired as a table. 
5.2.4 Table Report 
The results of the query were required in a table format. A table <div> element was 
created inside a table container <div> class. A grid was also created and connected to the 
method of displaying results, from the academy query built. The table was organized 
using HTML as well, to define the window and items to display in the table. The table is 
triggered to appear once the “Search Career Academies” button has been clicked. It is 
populated by the data that were retrieved from the Academy service that fulfill the query. 
 The ArcGIS API for JavaScript provided an option to print the map using the Print 
widget.  The Print widget requires an ArcGIS Server 10.1 print service and displays a 
button with user-defined layout options.  However, a linked table grid was used for the 
print table capability of the web GIS application since the requirement was different and 
ArcGIS Server was not part of the resources accessible to the client. A table <div> was 
created at the bottom of the map viewer, and linked to a grid. The grid was linked to the 
results of the query triggered once the user clicks on the ‘Search Career Academies” 
button. A window was created containing the grid items that were in the results and 
opened in a new print PDF window, where the user may define the printer they would 
like to use. 
5.3 Summary 
This project was developed using three of ESRI’s technologies as the foundation to the 
web application. These include ArcGIS for Desktop 10.5, ArcGIS Online, and the 
ArcGIS API for JavaScript 3.20. ArcGIS for Desktop was used to organize the data in a 
geodatabase, author, and publish the map as a feature service, to ArcGIS Online. ArcGIS 
Online was used to host the feature service as well as the web map that was used in the 
application. The web application was developed using the ArcGIS API for JavaScript, 
using HTML, CSS, and JavaScript languages. There were three major sections of the web 
application, including the top container, left pane, and the map viewer that were 
developed using the accordion container and the accordion pane classes. 
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Chapter 6  – Use Case 
Identifying the scope and requirements of a project helped define the implementation 
process of the system. The major goal of the business engagement web tool was to enable 
businesses in the Coachella Valley to locate or find the career academies of interest. This 
is based on their respective career sectors/industries. The requirements are defined by the 
activities or key elements in the operations of a business. To elaborate the process of 
understanding the need, a use case is used as it “captures a contract between the 
stakeholders of a system about its behavior” (Cockburn, 2001). 
6.1 Use Case: Locate Healthcare Academies 
The development of the web GIS application provided functions that could meet the 
requirements of the client. Figure 6-1 illustrates the web application and its components. 
The web tool assisted in streamlining the process for the user.  
 
The following example of a health center business owner will elaborate the system’s 
functions. Table 8 provides a brief description of a use case based on some elements from 
Alistair Cockburn’s use case description method (Cockburn, 2001). 
Figure 6-1 : Business Engagement Web Tool 
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Table 8. Use Case: Find Health Career Academies  
CHARACTERISTIC INFORMATION 
Goal in Context: Health center business owner issues 
a request directly via CVEP’s web 
tool, to locate potential health sector 
workforce. 
Scope: Coachella Valley 
Level: Summary 
Preconditions: User knows academy or key words 
for the career academy sectors, or 
business address. 
Success End Condition: Business locates career academies. 
Failed End Condition: Business fails to locate sector of 
interest. 
Primary Actor: CVEP GIS Coordinator, Business 
owner, or any agent (or computer) 
acting for the business. 
Trigger: Academy sector request comes in. 
MAIN SUCCESS SCENARIO 
1. Health center business owner makes a search request, or Health center owner 
searches the application. 
2. CVEP gives business owner information, on the health sector academies, sector 
description, school district, and address. 
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3. Business gets the information on map and a table report. 
4. Business prints out the table report. 
5. Business engages the career academies of interest. 
SUB-VARIATIONS 
1. Business owner may use: 
 
phone (to call CVEP), or 
web application 
RELATED INFORMATION 
Priority: Top 
6.1.1 Search Career Academies 
The web application can be accessed from a web browser, to facilitate searches and 
queries of career academies within Coachella Valley. For example, in the use case table 
above, a healthcare business owner may be in search of healthcare career academies. A 
business owner or system user accesses the web tool through a supported web browser. 
The user may begin by clicking on the “locate me” button on the map interface to view 
the career academies around his location. The map zooms in to their location, where they 
can zoom in and out to view the surrounding academies. The user clicks on the search 
button to select the option to find academies that are health-related. 
There are two search options the user may use. The geocoder option includes 
addresses that are limited to the study area in the Coachella Valley. The user may also 
choose to filter academies by the academy name only. The user first selects the 
“Academies” after clicking the search button. Once the user starts typing in the letter, the 
filtered list displays the letters that were typed in the search box. The list populates with 
auto-suggestions for the user to filter by academy names. Figure 6-2 shows an example of 
health academy searches by name. 
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The business owner selects the preferred option from the list, the map automatically 
zooms in to the corresponding location. The user may then click the point representing 
the academy to view more information from a pop-up window. Figure 6-3 illustrates the 
search by attribute and the pop-up information for the Health & Nutrition Academy 
search. 
 
 
 
 
 
 
 
 
 
Figure 6-2: Search by academy name 
Figure 6-3: Search results and pop-up window 
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6.1.2 Query Academies by Healthcare Sector 
The core of the system is the query function. The user is able to locate career academies 
by their sectors. For example, “Health Science and Medical Technology” academy 
sectors are of interest. The user is provided with a list of the thirteen sectors, as well as 
the AVID program on the left pane. The user scrolls down the list and locates the health 
sector, they are provided with a tool tip as they hover the mouse over the list. The tool tip 
provides information on what they should do to acquire academy sectors of interest. The 
user then proceeds on to click on the “Health Science and Medical Technology” sector 
from the list. Figure 6-4 illustrates the academy sectors/industry list on the web 
application. 
 
Once the user selects the health sector from the list, they proceed to click on the 
search button. This triggers the results to be displayed, and the academies included in the 
health sector are highlighted, and a table pops-up at the bottom of the Map viewer with 
details of the results. These results can be printed as a PDF file through a printer that is 
configured to the client’s computer. Figure 6-5 illustrates the query results in the web 
GIS application and figure 6-6 displays the print window triggered after clicking the 
“Print Search Results” button. 
 
 
 
Figure 6-4: Query academy by sector 
40 
Figure 6-5: Query results displayed on a table 
 
Figure 6-6: Print window 
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6.2 Summary  
Chapter 6 describes a detailed use case that may be applied by a user of the web 
application, in the healthcare industry. The workflow involves searching using the search 
bar or locating academy industries using the industry sector list. The user may acquire 
academy information for one or more of the industries provided in the list. The user can 
search by academy name, address, or academy industry. The chapter highlights these 
methods for a user in the healthcare industry and get the information in form of a table 
report. 
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Chapter 7  – Conclusions and Future Work 
The primary goal of this project was to provide a tool that could link businesses to their 
potential workforce, and/or academies. These goals were accomplished through the 
organization of data as well as hosting the data on the web. The project was developed 
after the problem was identified and a proposed solution was offered. It was built after 
evaluation of the requirements, which further led to the system design of the application. 
A plan was established to aid in facilitation of the development process, and once the 
database design was established, the project implementation was propelled. 
The three major objectives for this project were to improve data organization and 
display, to create a query tool, and display the results in a table. The data was organized 
in a file geodatabase and published as a hosted feature service to ArcGIS Online. The 
application provides a map for the user to view academies and high schools in the project 
area. This was the foundation of how the data would be accessed in the business 
engagement web tool. The query tool would enable the users to get details of the 
academy industries of interest to them. It also aimed to provide information to access 
results on the map as well as in form of a table report. 
As the solution aimed to improve the organization of the data by creation and storage 
of data in a geodatabase, as well as provide a better way acquire academy sector data for 
the area. Since the project required development of a web application, data was hosted 
online, on ArcGIS Online. The core functions required by the client were successfully 
delivered. The web application provides the user with a map interface and method to 
query more than on academy sector. It provides this information as a table report that can 
be printed out by the user. The user can also make searches by address or academy name, 
as well as view academies in relation to their location. All these can be accessed through 
a web browser. 
The entire web application process was developed using readily- available 
techniques, due to the limited client budget. It was performed using Esri technology and 
displayed on a web page. 
During the initial meetings, the client expressed interest in the development of two 
web tools/ a two-phased project. The first was the business-focus web tool, and the 
second was an academy-focus web tool. The business focus web tool was then agreed 
upon as the first web tool, and that it would fit the scope of this project. The business 
engagement web tool can be used to guide to the development of the academy focus web 
tool in future.  
The current design of the application explores components of data for the career 
sectors, including synthetic data as that of the number of students in an academy. 
Synthetic data was created as there is currently a lack of this updated records, as well as 
the fact that these records may change often. The synthetic data was then cleared from the 
records as it was created for illustration purposes, and is not reflective of the actual 
number of students in the academies. Future recommendations would include having an 
updated database that would hold records of the number of students, to help the 
businesses to further comprehend the status, or number of potential workforce, as may be 
required. 
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As budget played a role in the approach of some elements of the project, future 
recommendations would also include incorporating a geoprocessing tool that would assist 
in creating drive times from the user. Drive-time is a geoprocessing task that requires the 
use of ArcGIS Server. This would also help the user to determine the area within reach 
based on their need. The current approach involved adding layers with 30-minute drive-
times from the high school locations. Analysis was done on ArcGIS Online and created 
features for display that the user can toggle on the application.  
The development of this application has provided an improved efficiency in the 
operation of the academy sector searches. It provides a more accurate method of data 
access that can be regularly updated by the ArcGIS Online account administrator to 
provide information on the academies. The web application and datasets will help the 
businesses to increase the efficiency with which they coordinate their searches. 
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Appendix A. Academies in High Schools 
This table provides a list of the high schools and academies for the CVEP project. The 
list included the corresponding addresses of the academies.  
High School Address Academy 
Amistad High School 
83501 Dillon Ave, 
Indio 
Automotive Pathway 
Cathedral City High 
School 
69250 Dinah Shore 
Dr, Cathedral City 
DATA Academy 
Engineering Pathway 
Cosmetology 
HEAL Academy 
AVID 
Coachella Valley High 
School 
83800 Airport 
Blvd, Thermal 
Agriculture Academy 
(Agriscience) 
Agriculture Academy 
(Ornamental Hort.) 
Digital Design & Production 
Academy 
Engineering 
Health Academy 
Hospital Academy 
iSquad 
CISCO 
Public Safety Academy 
AVID 
Desert Hot Springs High 
School 
65850 Pierson 
Blvd, Desert Hot 
Springs 
Design, Visual and Media Arts 
Cosmetology 
REAL Academy 
Public Safety (PSA) 
AVID 
Desert Mirage High 
School 
  
AME Academy - (Performing 
Arts) 
  
AME Academy - (Production 
& Mgt Arts) 
86150 66th 
Avenue, Thermal 
Architectural Engineering 
  Sports Medicine 
  Coding Academy 
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  GREAT Academy 
  Aviation Academy 
  AVID 
Indio High School 
81-750 Ave. 46, 
Indio 
Animal Science Pathway 
Ornamental Horticulture 
Pathway 
Environmental Engineering 
Pathway 
Health & Nutrition Academy 
Information Technology 
Pathway 
AVID 
La Quinta High School 
79255 Blackhawk 
Way, La Quinta 
Medical Health Academy 
Culinary Pathway 
AVID 
Public Service Academy 
Palm Desert High 
School 
74910 Aztec Rd, 
Palm Desert 
Banking & Finance 
Health Careers Academy 
Energy & Utilities 
AVID 
Palm Springs High 
School 
2401 East Baristo 
Road, Palm Springs 
AVID 
Arts Institute 
Financial Services Academy 
(MMM) 
Cosmetology 
Patient Care Academy (PALM) 
Welding and Materials Joining 
Rancho Mirage High 
School 
31001 Rattler 
Road, Rancho 
Mirage 
Performing Arts Academy 
Cosmetology 
Food Services & Hospitality 
(CAFÉ) 
Automotive Institute (RACE) 
AVID 
Shadow Hills High 
School 
39-225 Jefferson 
Street, Indio 
Technology & Landscape 
Aviation Pathway 
Education Pathway 
Engineering Pathway 
AVID 
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West Shores High 
School 
2381 Shore Hawk 
Ave, Salton City 
Engineering 
Coding Academy 
AVID 
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Appendix B. Academies in Project Sectors 
The following table provides the industries for the project and their corresponding 
academies. 
Industry Academy Address City 
Agriculture and 
Natural 
Resources 
Animal Science Pathway 81-750 Ave.46 Indio 
Technology & Landscape 39-225 Jefferson Street Indio 
Agriculture Academy 
(Agriscience) 
83800 Airport Blvd Thermal 
Agriculture Academy 
(Ornamental Hort.) 
83800 Airport Blvd Thermal 
Ornamental Horticulture 
Pathway 
81-750 Ave. 46 Indio 
Arts, Media, 
and 
Entertainment 
DATA Academy 69250 Dinah Shore Dr Cathedral 
Digital Design & 
Production Academy 
83800 Airport Blvd Thermal 
Design, Visual and Media 
Arts 
65850 Pierson Blvd. Desert 
Hot 
Springs 
AME Academy - 
(Performing Arts) 
86150 66th Avenue Thermal 
AME Academy - 
(Production & Mgt Arts) 
86150 66th Avenue Thermal 
Arts Institute 
2401 East Baristo Road Palm 
Springs 
AVID 
AVID 69250 Dinah Shore Dr Cathedral 
AVID 83800 Airport Blvd Thermal 
AVID 
65850 Pierson Blvd Desert 
Hot 
Springs 
AVID 86150 66th Avenue Thermal 
AVID 81-750 Ave. 46 Indio 
AVID 79255 Blackhawk Way La Quinta 
AVID 
2401 East Baristo Road Palm 
Springs 
AVID 
74910 Aztec Rd Palm 
Desert 
AVID 
31001 Rattler Road Rancho 
Mirage 
AVID 39-225 Jefferson Street Indio 
AVID 
2381 Shore Hawk Ave Salton 
City 
Business and 
Finance 
Financial Services 
Academy (MMM) 
2401 East Baristo Road Palm 
Springs 
Banking & Finance 74910 Aztec Rd Palm 
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Desert 
Education, 
Child 
Development, 
and Family 
Services Education Pathway 
39-225 Jefferson Street Indio 
Energy, 
Environment, 
and Utilities 
REAL Academy 
65850 Pierson Blvd. Desert 
Hot 
Springs 
GREAT Academy 86150 66th Avenue Thermal 
Energy & Utilities 
74910 Aztec Rd Palm 
Desert 
Engineering 
and 
Architecture 
Engineering Pathway 69250 Dinah Shore Dr Cathedral 
Engineering 83800 Airport Blvd Thermal 
Architectural Engineering 86150 66th Avenue Thermal 
Environmental Engineering 
Pathway 
81-750 Ave. 46 Indio 
Engineering Pathway 39-225 Jefferson Street Indio 
Engineering 
2381 Shore Hawk Ave Salton 
City 
Fashion and 
Interior Design 
Cosmetology 69250 Dinah Shore Dr Cathedral 
Cosmetology 
65850 Pierson Blvd. Desert 
Hot 
Springs 
Cosmetology 
2401 East Baristo Road Palm 
Springs 
Cosmetology 
31001 Rattler Road Rancho 
Mirage 
Health Science 
and Medical 
Technology 
HEAL Academy 69250 Dinah Shore Dr Cathedral 
Health Academy 83800 Airport Blvd Thermal 
Sports Medicine 86150 66th Avenue Thermal 
Health & Nutrition 
Academy 
81-750 Ave. 46 Indio 
Medical Health Academy 79255 Blackhawk Way La Quinta 
Patient Care Academy 
(PALM) 
2401 East Baristo Road Palm 
Springs 
Health Careers Academy 
74910 Aztec Rd Palm 
Desert 
Hospital Academy 83800 Airport Blvd Thermal 
Hospitality, 
Tourism, and 
Recreation 
Culinary Pathway 79255 Blackhawk Way La Quinta 
Food Services & 
Hospitality (CAFÉ) 
31001 Rattler Road Rancho 
Mirage 
Information 
and 
Communication 
iSquad 83800 Airport Blvd Thermal 
CISCO 83800 Airport Blvd Thermal 
Coding Academy 86150 66th Avenue Thermal 
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Technologies Information Technology 
Pathway 
81-750 Ave. 46 Indio 
Coding Academy 
2381 Shore Hawk Ave Salton 
City 
Manufacturing 
and Product 
Development 
Welding and Materials 
Joining 
2401 East Baristo Road Palm 
Springs 
Public Services 
Public Safety Academy 83800 Airport Blvd Thermal 
Public Safety (PSA) 
65850 Pierson Blvd. Desert 
Hot 
Springs 
Public Service Academy 79255 Blackhawk Way La Quinta 
Transportation 
Automotive Pathway 83501 Dillon Ave. Indio 
Aviation Academy 86150 66th Avenue Thermal 
Automotive Institute 
(RACE) 
31001 Rattler Road Rancho 
Mirage 
Aviation Pathway 39-225 Jefferson Street Indio 
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Appendix C. HTML Source Code 
<!--Laura I. Busolo. A Business Engagement Web Tool. 
 University of Redlands, MS GIS Program Cohort 30 Created for David Robinson, GIS 
Coordinator for CVEP, Palm Springs, CA--> 
 
<!DOCTYPE html> 
<html> 
<head> 
    <meta http-equiv="Content-Type" content="text/html; charset=utf-8"> 
    <title> CVEP Business Engagement Web Tool </title> 
    <link href="//maxcdn.bootstrapcdn.com/bootstrap/3.3.2/css/bootstrap.min.css" 
rel="stylesheet"> 
    <link rel="stylesheet" 
href="https://js.arcgis.com/3.20/dijit/themes/tundra/tundra.css"> 
    <link rel="stylesheet" href="http://js.arcgis.com/3.20/esri/css/esri.css"> 
    <link rel="stylesheet" href="CVEP.css"> 
 
</head> 
 
<body class="tundra"> 
<div id="TopContainer"> 
 
    <img class="leftImage" 
src="https://static1.squarespace.com/static/58bdb88d8419c2e3d2d2f33c/t/58bdbaaa
e6f2e1592cbd0608/1499986477231/?format=1500w"> 
 
    <div id="page-header"> 
        <h3> OneFuture Coachella Valley Academies Web Tool </h3> 
        <p id="lead"> Search for a career academy by industry, name, or address, in the 
Coachella Valley.</p> 
    </div> 
    <!--Image div on the right; with three logo images--> 
    <img class="rightImages" src = 
"http://www.myschoollocation.com/desertsandsusd/logo.png"> 
    <img class="rightImages" src = "http://volunteers.psusd.us/content/logo.png"> 
    <img class="rightImages" src = "https://www.cvusd.us/uploaded/themes/default-
17/images/district.svg"> 
</div> 
 
<div id="bcMain"  data-dojo-props="design:'sidebar', liveSplitters:'true'"> 
 
    <div id="leftPane"  data-dojo-props="region:'left'"> 
        <div class= "Accordion" data-dojo-type="dijit/layout/AccordionContainer" 
data-dojo-props= "region:'leading', splitter:false"> 
            <!--/LEFT PANE ACCORDION--> 
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            <div class= "APanes" data-dojo-type= "dijit/layout/AccordionPane" title = 
"Project Information"> 
                <p id="lead2"> High Schools in the Coachella Valley have embraced the 
Academy model of learning.  A central component of this model is community and 
business involvement.  Explore this map to locate an academy nearest you.  We 
appreciate your interest and hope this map will encourage you to get involved. </p> 
            </div> 
 
            <div class="APanes" data-dojo-type= "dijit/layout/AccordionPane" title = 
"Layers"> 
                <div id="layerList"></div> 
            </div> 
 
            <div class="APanes" data-dojo-type= "dijit/layout/AccordionPane" title = 
"Search Career Academies"> 
                <div id="IndQryPane" data-dojo-type="dijit/layout/ContentPane" data-
dojo-props="region:'left'"> 
                    <div title="To select multiple industries, press Ctrl and select 
industries"> 
                        <!--select multiple Academy industries from drop down--> 
                        <select multiple id = "industrySelectDD" name = "industry Selection" 
> 
                            <option selected="selected" value=""> 
                                Academies 
                            </option> 
                        </select> 
                    </div> 
                    <div id="layers"> 
                        <button data-dojo-type="dijit/form/Button" id="GetAcademies" 
type="button">Search Academies</button> 
                    </div> 
                    <div class="printButtonContainer"> 
                        <input value="Print Search Results" type="button" 
onClick="window.printIt()"/> 
                    </div> 
                </div> 
            </div> 
        </div> 
    </div> 
 
    <div class="rightPane"> 
        <div id="map" > 
            <div id="basemapToggle"></div> 
            <div id="LocateButton"></div> 
            <div id="HomeButton"></div> 
            <div id="search"></div> 
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        </div> 
        <div class="tableContainer"> 
            <div id="tableDiv" data-dojo-props="region:'bottom'"></div> 
        </div> 
    </div> 
</div> 
<script src="http://js.arcgis.com/3.20/"></script> 
<script src="js/script.js"></script> 
</body> 
</html> 
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Appendix D. JavaScript Source Code  
var mapMain; 
var CvepWebMapId = "8bafe57ca7594f6096deb0870e0926ec"; 
var globalGrid; 
 
// setting the required modules for the CVEP app 
require([ 
        "dojo/parser", 
        "esri/map", 
        "esri/dijit/HomeButton", 
        "esri/arcgis/utils", //Utility methods to work with content from ArcGIS.com 
        "esri/geometry/Extent", 
        "esri/layers/FeatureLayer", 
        "esri/dijit/LayerList", 
        "esri/InfoTemplate", 
        "esri/dijit/LocateButton", 
        "esri/dijit/BasemapToggle", 
        "esri/dijit/Search", 
        "esri/tasks/query", 
        "esri/tasks/QueryTask", 
        "esri/graphic", 
        "esri/layers/GraphicsLayer", 
        "esri/graphicsUtils", 
        "esri/tasks/FeatureSet", 
        "esri/symbols/SimpleLineSymbol", 
        "esri/symbols/SimpleFillSymbol", 
        "esri/symbols/SimpleMarkerSymbol", 
        "esri/renderers/SimpleRenderer", 
        "esri/symbols/Symbol", 
        "dojo/_base/Color", 
        "dijit/layout/BorderContainer", 
        "dijit/layout/ContentPane", 
        "dojo/dom", //ensures the DOM is available, and the functions passed to require () 
will run> 
        "dojo/dom-construct", 
        "dojo/ready", 
        "dojo/on", 
        "dojo/_base/array", 
        "dgrid/Grid", 
        "dgrid/Selection", 
        "dojo/_base/declare", 
        "dojo/store/Memory" 
    ], 
 
    function(parser, Map, HomeButton, arcgisUtils, Extent, FeatureLayer, LayerList, 
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InfoTemplate, LocateButton, BasemapToggle, Search, Query, QueryTask, Graphic, 
GraphicsLayer, graphicsUtils, FeatureSet, SimpleLineSymbol, SimpleFillSymbol, 
SimpleMarkerSymbol, SimpleRenderer, Symbol, Color, BorderContainer, ContentPane, 
dom, domConstruct, ready, on, arrayUtils, Grid, Selection, declare, Memory) { 
        ready(function() { 
            // Parse DOM nodes decorated with the data-dojo-type attribute 
            //parser compiles the dojo attributes when the web page is ready 
            parser.parse(); 
 
            // Show leftPane 
            document.getElementById("leftPane").style.display = "block"; 
 
            var lyrAcademies = new 
FeatureLayer("https://services.arcgis.com/o6oETlrWetREI1A2/arcgis/rest/services/C
VEP_BusinessWebTool/FeatureServer/0", { 
                outFields: ["*"] 
            }); 
 
            ////Some of the code was adopted from Esri's sample code: 
https://developers.arcgis.com/javascript/3/jssamples/ for the ArcGIS API for JavaScript 
3.20: https://developers.arcgis.com/javascript/3/jsapi/ 
 
            // Creating map using the CvepWebMap variable 
            arcgisUtils.createMap(CvepWebMapId, "map").then(function(response) { 
 
                mapMain = response.map; 
                mapMain.setBasemap("topo"); 
                mapMain.getLayer('defaultBasemap').setVisibility(false); 
 
                //creating the basemap toggle 
                var toggle = new BasemapToggle({ 
                    map: mapMain, 
                    visible: true, 
                    basemap: "satellite" 
                }, "basemapToggle"); 
                toggle.startup(); 
                toggle.on('toggle', function() {}); 
 
                //Code adopted from the layerlist widget sample code: 
https://developers.arcgis.com/javascript/3/jssamples/widget_layerlist_basic.html 
 
                // Creating the LayerList 
                var ListWidget = new LayerList({ 
                    map: mapMain, 
                    layers: arcgisUtils.getLayerList(response) 
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                }, "layerList"); 
                ListWidget.startup(); 
 
                // Setting up CVEP Map initial extent 
                var extentInitial = new Extent({ 
                    "xmin": 6445606.38162875, 
                    "ymin": 2029190.63582826, 
                    "xmax": 6769591.67657025, 
                    "ymax": 2321536.86773567, 
                    "spatialReference": { 
                        "wkid": 102646 
                    } 
                }); 
                graphicsLayer = new GraphicsLayer(); 
                mapMain.addLayer(graphicsLayer); 
                //setting the listening event; onClick 
                mapMain.on("click", function(evt) { 
                    lyrAcademies.clearSelection(); 
 
                }); 
 
                // Creating the search widget 
                var search = new Search({ 
                    map: mapMain, 
                    enableButtonMode: true, //enables the search widget to display as a single 
button 
                    enableLabel: false, 
                    enableInfoWindow: true, 
                    showInfoWindowOnSelect: false, 
                    autoNavigate: false 
                }, dom.byId("search")); 
 
                //setting the source's searchExtent to the extent specified for the map 
                search.sources[0].searchExtent = extentInitial; 
 
                //Code adopted from the search- using suggestions sample code: 
https://developers.arcgis.com/javascript/3/jssamples/search_suggestiontemplate.html 
 
                var sources = search.get('sources'); 
                //Push the sources used to search, by default the ArcGIS Online World 
geocoder is included. In addition there is a feature layer of Academies. The Academies 
search is set up to find the "NAME". 
                sources.push({ 
                    featureLayer: lyrAcademies, 
                    searchFields: ['NAME'], 
                    displayField: 'NAME', 
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                    exactMatch: false, 
                    outFields: ['NAME', 'No_of_students', 'Industry', 'Descr', 'District'], 
                    name: 'Academies', 
                    placeholder: 'Hospital Academy', 
                    maxResults: 5, 
                    maxSuggestions: 5, 
 
                    //Creating InfoTemplate, with several academy fields 
                    infoTemplate: new InfoTemplate('Academies', 'Academy name: 
${NAME}</br>No. of Students: ${No_of_students}</br>Sector: 
${Industry}</br>Sector Description: ${Descr}</br>School District: ${District}'), 
                    enableSuggestions: true, 
                    minCharacters: 0 
                }); 
 
                on(search, "select-result", onSelectResult); 
                //center and zoom (level 18) to search selected 
                function onSelectResult(e) { 
                    var result = e.result; 
                    var pt; 
                    if(result.feature.geometry.type === "point"){ 
                        pt = result.feature.geometry; 
                    }else{ 
                        pt = result.feature.geometry.getCentroid(); 
                    } 
                    mapMain.centerAndZoom(pt, 18); 
                } 
 
                search.set('sources', sources); 
                //start the search widget 
                search.startup(); 
 
                //code adopted from the Locate button sample code: 
https://developers.arcgis.com/javascript/3/jssamples/widget_locate.html 
 
                //Creating the locate user button 
                var geoLocate = new LocateButton({ 
                    map: mapMain, 
                    highlightLocation: false 
                }, 'LocateButton'); 
                geoLocate.startup(); 
 
                //Creating the Home button 
                var home = new HomeButton({ 
                    map: mapMain 
                }, 'HomeButton'); 
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                home.startup(); 
 
                //Creating the ACADEMY INDUSTRY QUERY 
                var queryTask_AcademySec = new 
QueryTask("https://services.arcgis.com/o6oETlrWetREI1A2/arcgis/rest/services/CV
EP_BusinessWebTool/FeatureServer/0"); 
 
                //Using dgrid to create query results table: 
                var myGrid = declare([Grid, Selection]); 
                //Creating columns for the grid 
                var columns = [{ 
                    'field': 'NAME', 
                    'label': "Academy" 
                }, 
                    { 
                        'field': 'Descr', 
                        'label': "Sector Description" 
                    }, 
                    { 
                        'field': 'HS', 
                        'label': "High School" 
                    }, 
                    { 
                        'field': 'District', 
                        'label': "School District" 
                    }, 
                    { 
                        'field': 'ADDRESS', 
                        'label': "Address" 
                    }, 
                    { 
                        'field': 'CITY', 
                        'label': "City" 
                    }, 
                    { 
                        'field': 'ZIPCODE', 
                        'label': "Zip Code" 
                    } 
                    // get it from high school {'field': 'ADDRESS', 'label': 'Street Address', 
width:"30%"} 
                ]; 
 
                // // Creating an instance of the Grid 
                grid = new myGrid({ 
                    columns: columns, 
                    selectionMode: 'single' 
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                }, 'tableDiv'); 
 
                var query = new Query(); 
                query.returnGeometry = true; 
                query.outFields = ['NAME', 'No_of_students', 'Industry', 'HS', 'District', 
'ADDRESS', 'CITY', 'ZIPCODE']; 
                query.where = "Industry <> ''"; 
                queryTask_AcademySec.execute(query, populateDD); 
                //   Creating a drop-down function for the academy sectors 
                function populateDD(results) { 
                    var CVEPindustries = new Array(); 
                    //populate drop-down: 
                    var selectObj = document.getElementById("industrySelectDD"); 
                    //Setting the value of the drop down to "Select Industry(s)" when length = 0 
                    selectObj.options.length = 0; 
                    var optObj = new Option("Select Industry(s)"); 
                    //changing the values to what has been selected by user in drop down 
                    selectObj.options[selectObj.options.length] = optObj; 
                    //looping through each feature returned 
                    for(var i = 0, len = results.features.length; i < len; i++) { 
                        var featureAttributes = results.features[i].attributes; 
                        for(attribute in featureAttributes) { 
                            //Ensures the same feature element isn't added twice/duplicated 
                            var index = CVEPindustries.indexOf(featureAttributes.Industry); 
                            if(index == -1) { 
                                CVEPindustries.push(featureAttributes.Industry) 
                            } 
                        } 
                    } 
                    //Translate the coded values for the domain to display in a more readable 
context in the sector list 
                    IndyLibrary = { 
                        BCT: "Building and Construction Trades", 
                        MSS: "Marketing, Sales, and Services", 
                        AGR: "Agriculture and Natural Resources", 
                        TRA: "Transportation", 
                        ART: "Arts, Media, and Entertainment", 
                        ENG: "Engineering and Architecture", 
                        FSN: "Fashion and Interior Design", 
                        HLT: "Health Science and Medical Technology", 
                        AVI: "AVID", 
                        INF: "Information and Communication Technologies", 
                        PUB: "Public Services", 
                        MAN: "Manufacturing and Product Development", 
                        FIN: "Business and Finance", 
                        NRG: "Energy, Environment, and Utilities", 
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                        EDU: " Education, Child Development, and Family Services", 
                        HOS: "Hospitality, Tourism, and Recreation" 
                    }; 
                    // sorting the academy industries 
                    CVEPindustries.sort(); 
                    for(var j = 0; j < CVEPindustries.length; j++) { 
                        var optObj = new Option(IndyLibrary[CVEPindustries[j]], 
CVEPindustries[j]); 
                        selectObj.options[selectObj.options.length] = optObj; 
                    } 
 
                    on(dom.byId("GetAcademies"), "click", executeIndQry); 
 
                    function executeIndQry() { 
                        var queryString = ''; 
                        var i = 0; 
                        // define more than one selection to query from the sector 
                        for(option in dom.byId("industrySelectDD").options) { 
                            if(dom.byId("industrySelectDD").options[option].selected) { 
                                if(i == 0) { 
                                    queryString += "Industry ='" + 
dom.byId("industrySelectDD").options[option].value + "'"; 
                                    i += 1; 
                                } else { 
                                    queryString += " or Industry ='" + 
dom.byId("industrySelectDD").options[option].value + "'"; 
                                } 
                            } 
                        } 
                        query.where = queryString; 
                        query.outSpatialReference = mapMain.spatialReference; 
                        lyrAcademies.selectFeatures(query, FeatureLayer.SELECTION_NEW, 
function(results) { 
                            showResults(results); 
                        }) 
                    } 
                }; 
 
                //Show the results as highlighted boxes on the map 
                function showResults(results) { 
                    mapMain.graphics.clear(); 
 
                    var selectSymbol = new SimpleMarkerSymbol( 
                        SimpleMarkerSymbol.STYLE_SQUARE, 15, 
                        new SimpleLineSymbol( 
                            SimpleLineSymbol.STYLE_SOLID, 
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                            new Color([255, 0, 0]), 1), 
                        new Color([0, 255, 0, 0.25]) 
                    ); 
 
                    //creating an array of attributes from the results queried 
                    var GridItems = arrayUtils.map(results, function(result) { 
                        var geo = result.geometry; 
                        mapMain.graphics.add(new Graphic(geo, selectSymbol)); 
                        return result.attributes; 
                    }); 
 
                    //display the results in the grid 
                    grid.refresh(); 
                    grid.renderArray(GridItems); 
 
                    var memStore = new Memory({ 
                        data: GridItems 
                    }); 
                    window.grid.set("store", memStore); 
                    globalGrid = grid; 
 
                    //creating table container variable to show table once the query has been 
executed/ Search academies button is clicked. 
                    var tContainer = document.querySelector('.tableContainer'); 
                    tContainer.classList.add('show'); 
                } 
            }); 
        }); 
 
    }); 
 
//Creating the table items to be printed in the print function: academy, sector, sector 
description, and school district 
function printIt() { 
    var win = window.open(); 
    self.focus(); 
    win.document.open(); 
    win.document.write('<' + 'html' + '><' + 'head' + '><' + 'style' + '>'); 
    win.document.write('body, td { font-family: sans-serif; font-size: 12pt;}'); 
    win.document.write('<' + '/' + 'style' + '><' + '/' + 'head' + '><' + 'body' + '>'); 
    win.document.write('<table border=\"1\" 
style=\"width:100%\"><caption>CAREER ACADEMIES</caption><th 
style=\"font-weight:bold\">Academy</th><th style=\"font-weight:bold\">High 
School</th><th style=\"font-weight:bold\">Sector Description</th><th 
style=\"font-weight:bold\">School District</th><th style=\"font-
weight:bold\">Address</th><th style=\"font-weight:bold\">City</th><th 
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style=\"font-weight:bold\">Zip Code</th>'); 
 
    globalGrid.store.data.forEach(function(item) { 
        win.document.write('<tr><td>' + item.NAME + '</td><td>' + item.HS + 
'</td><td>' + item.Descr + '</td><td>' + item.District + '</td><td>' + item.ADDRESS 
+ '</td><td>' + item.CITY + '</td><td>' + item.ZIPCODE + '</td></tr>'); 
    }); 
 
    win.document.write('</table>'); 
    win.document.write('<' + '/' + 'body' + '><' + '/' + 'html' + '>'); 
    win.document.close(); 
    win.print(); 
    win.close(); 
}/** 
 * Created by Laura Busolo on 7/2/2017. 
 */ 
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Appendix E. CSS Source Code 
html, body, #map { 
    height: 100%; 
    width: 100%; 
    margin: 0; 
    padding: 0; 
} 
 
body { 
    background-color: #FFF; 
    overflow: hidden; 
    font-family: "sans-serif"; 
    font-size: medium; 
} 
 
#bcMain { 
    width: 100%; 
    height: 95%; 
    display: flex; 
} 
 
#TopContainer{ 
    float: none; 
    width: 100%; 
    color:  #FFF; 
    background-color: #ff8000; 
    text-align: center; 
    font-family: sans-serif; 
    font-size: medium; 
    display: flex; 
} 
 
#page-header{ 
    flex-grow: 1; 
} 
 
#LimagePane{ 
    float: left; 
} 
 
#TopContainer img{ 
    height: 60px; 
    margin: 10px; 
} 
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#RimagePane{ 
    float: right; 
    object-fit:contain; 
} 
 
#search { 
    display: block; 
    position: absolute; 
    z-index: 50; 
    left: 70px; 
    top: 20px 
} 
 
#infoPane{ 
    width: 15%; 
    background-color: #ff8000; 
    margin-top: 5px; 
    color: white; 
    height: 240px; 
    font-family: sans-serif; 
    font-size: 14px; 
    margin-left: 7px; 
    text-indent: 5px; 
} 
 
#industrySelectDD{ 
    float: left; 
    width: 100%; 
    min-width: 200px; 
    height: 160px; 
    font-family: sans-serif; 
} 
 
#IndQryPane{ 
    font-size: 16px; 
    width: 100%; 
    min-width: 200px; 
    padding: 5px; 
} 
 
#HomeButton { 
    position: absolute; 
    top: 90px; 
    left: 20px; 
    z-index: 50; 
} 
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#LocateButton { 
    position: absolute; 
    left: 20px; 
    top: 130px; 
    z-index: 50; 
} 
 
#basemapToggle { 
    position: absolute; 
    top: 20px; 
    right: 20px; 
    z-index: 50; 
} 
 
.BasemapToggle.basemapTitle{ 
    width: 100%; 
} 
 
#leftPane{ 
    display: none; 
    width: 300px; 
    background: #ff8000; 
    font-size: 16px; 
    font-family: sans-serif; 
} 
 
.Accordion{ 
    background: #ff8000; 
} 
 
.APanes{ 
    height: 250px; 
    -webkit-transition: height 400ms ease; 
   transition: height 400ms ease; 
    display: flex; 
    font-family: sans-serif; 
} 
 
.rightPane{ 
    flex-grow: 1; 
    display: flex; 
    flex-direction: column; 
} 
 
.tableContainer{ 
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    height: 0; 
} 
 
.show.tableContainer{ 
    height: 35%; 
} 
 
.appInfo { 
    color: white; 
    padding: 5px; 
} 
 
#layers{ 
    text-align: center; 
} 
 
#layerList{ 
    padding: 5px; 
} 
 
.printButtonContainer{ 
    text-align: center; 
} 
 
#map{ 
    position: relative; 
} 
 
